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PREFACE

This report is prepared under guidance contained in the Recom-
mended Guidelines for Safety Inspection of Dams for Phase I
investigations. Copies of these guidelines may be obtained
from the Depa~rtment of the Ar~my, Office of Chief of Engineers,
Washington, D.C. 20314.

The purpose of a Phase I investigation is to identify expedi-
tiously those dams which may pose hazards to human life or
property. The assessment of the general condition of the dam
is based upon visual obser'vations and review of available data.
Detailed investigations and analyses involving topographic
mapping, subsurface investigations, materials testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended

* to identify the need for such studies which should be performed
by the owner.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available
to the inspection team. In cases where the r'eservoir was
lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under the
normal operating environment of the structure.

It is important to note that the condition of the dam depends
on numerous and constantly changing internal and external
factors which are evolutionary in nature. It would be incorrect
to assume that the present condition of the dam will continue
to represent the condition of the dam at some time in the
future. Only through frequent inspections can unsafe conditions
be detected and only through continued care and maintenance can
these conditions be prevented or corrected.

Phase I investigations are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the spillway design flood is based on
the estimated "Probable Maximum Flood" (PMF) for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The spillway design flood provides a measure of
relative spillway capacity and serves as an aid in determining
the need fcr more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition, and the
downstream damage potential.



PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

SYNOPSIS OF ASSESSMENT AND RECOMMENDATIONS

NAME OF. DAM: Renton Slurry Pond 3
STATE LOCATION: Pennsylvania
COUNTY LOCATION: Allegheny
STREAM: Unnamed tributary to Little

Plum Creek.
DATE OF INSPECTION: 6 May 1981 and 17 June 1981
COORDINATES: Lat. 40029'59''

Long. 79°43'10"

KASSESSMENT
Based on a review of available information, visual observations
of conditions as they existed on the date of the field inspec-
tions, and supporting engineering caculations, the general
condition of the Pond 3 is considered to be fair.

This assessment is based primarily on visual observations of
embankment, spillway and seepage conditions and hydrology/
hydraulic analyses of reservoir/spillway capacity.

The structure is classified as a "small" size, "high" hazard
dam. Corps of Engineers guidelines recommend 0.5 to one times
the Probable Maximum Flood (PMF) as the Spillway Design Flood
for a "small" size, "high" hazard dam. The Pond 3's Spillway
Design Flood is the Probable Maximum Flood because of its
height. Spillway capacity is "inadequate" because the non-
overtopping flood discharge was found, by using the HEC-I
computer program, to be 35 percent of the PMF. At 0.5 PMF, the
embankment overtopping depth and duration would be 0.58 feet
and eight hours and 40 minutes respectively. In the opinion of
the evaluating engineer, this overtopping depth and duration
would not cause a catastrophic failure of the embankment.

The Phase I investigation revealed several deficiencies atdI. conditions which should be corrected or improved through

implementation of the following recommended monitoring and
improvement efforts.

• E• Irovements.p ? The owner should immediately
:!e'~opk nd il a plan• fr improving surface drainage and

\,roviding erosion control for e Renton Slurry Pond 3 embank-
ment and groins.

1•: ii



SYNOPSIS OF ASSESSMENT AND RECOMMENDATIONS (CONT'D)
Renton Slurry Pond 3

,2. Spillway Improvements The owner should improve the
reservoir/spillway system tVaccopomodate and/or safely pass the
appropriate Spillway Des).• Flood. This work should be per-
formed under-the-dijkecton o -a knowledgeable Registered
Prof fessional-Eng ineer. .

.. The owner should also design and construct an improved channel
for spillway discharge flows to protect the left groin and

\abutment from erosion.

A debris control structure should be installed on the inlet to
the principal spillway conduit. The structure should be
capable of retaining a considerable amount of debris while
still permitting the spillway to operate without a rise in the
pool level.

ý(3- Monitoring of Seepage Zones* ">The seepage zones should
be monitored at frequent intervals)for changes in water quality
and quantity. If one does notaa4 exist, the owner should

,develop and implement a regularly scheduled monitoring program
with appropriate records to indicate possible long-term changes
in 0eepage conditions.

Sv\e o aEmergency Operation and Warning Plan-, The owner should
2d~veop an Emergency Operation and Warning Plan including:

a. Guidelines for evaluating inflow during reriods of
heavy precipitation or runoff.

b. Procedures for around-the-clock surveillance during
periods of heavy precipitation or runoff.

c. Procedures for removal of standing water in the
reservoir under emergency conditions.

d. Procedures for notifying downstream residents and
pblic officials, in case evacuation of downstream areas is
n es0sary.

•~• Ms ten~nce gnd Inspection Procedures-. The owner shoulddev lop writtke, maintenance Apd inspectionkrocedures in the

form of checklists 'ad step-bX-.step instrutns.

ili
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SYNOPSIS OF ASSESSMENT AND RECOMMENDATIONS (CONT'D)S" Rent-on Slurry Po~nd 3)
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

RENTON SLURRY POND 3
NATIONAL I. D. NO. PA 00838

PennDER No. 2-50

SECTION 1
PROJECT INFORMATION

1.1 GENERAL

a. Authority: The Phase I investigation was performed
pursuant to authority granted by Public Law 92-367 (National
Dam Inspection Act) to the Secretary of the Army, through the
Corps of Engineers, to conduct inspections of dams throughout
the United States.

b. Purpose: The purpose of the investigation is to make
a determination on whether or not the dam constitutes a hazard
to human life or property.

1.2 DESCRIPTION OF PROJECT

a. Dam and Appurtenances:

(1) Embankment: Renton Slurry Pond 3 was reportedly
constructed of coarse coal refuse. An earthen dike has recently
been added to the embankment's crest.

The pond embankment is about 910 feet long with a toe to crest
height of 37.7 feet. The embankment's upstream slope is about
1.7H:1V above the water level. The downstream slope, at the
deepest section, was measured to vary from 1.6H:lV to 2.3H:lV.

(2) Princ~ipal Spillway.: The principal spillway is
an 18 inch CMP embedded in the earthen dike at approximate
Elevation 1240O. Spillway discharge is to the left abutment and
groin.

(3) Downstream Conditions: Discharge from the
spillway and over the embankment's crest would flow directly to
the Renton Mine and Preparation Plant which is located on the
Little Plum Creek floodplain below. Little Plum Creek flows
for about 5 miles to its confluence with Plum Creek at Unity,
Pennsylvania. Plum Creek flows for about 6 miles to the
Allegheny River at Verona, Pennsylvania.

(4) Watershed: The watershed contributing to Pond
3 is mostly barren fine and coarse coal refuse deposits. The
impoundment zone comprises approximately one-third of the
watershed.



Renton Slurry Pond 4 is located *just upstream of Pond 3. The
Pond 4 dike comprises the reservoir slope and shoreline for
most of Pond 3's western perimeter. Pond 4 is almost full of
fine coal refuse, although portions of the pond are still
actively used for hydraulic placement of fine refuse.

b. Location: Pond 3 is located off stream of Little
Plum Creek in Plum Borough, Allegheny County, Pennsylvania,
approximately 1/2 mile east of Renton, Pennsylvania.

c. Size Classification: The impounding embankment has a
maximum toe to crest height of 37.7 feet. The maximum storage
capacity impounded is 224 acre-feet. Based on this data, the
Renton Slurry Pond 3 is classified as a "small" size structure.

d. Hazard Classification: Renton Slurry Pond 3 is
classified as a "high" hazard dam. In the event of a dam
failure, a coal mine portal, load out facility, and coal
preparation plant, State Route 28, and Conrail railroad
tracks could be subjected to substantial damage and loss of
more than a few lives could result.

e. Oweshp Pond 3 is owned by the Consolidation Coal
Company, Eastern Region, Washington, Pennsylvania. Inquiries
concerning the dam should be addressed to:

Consolidation Coal Company
Eastern Region
450 Racetrack Road
Washington, PA 15301
Attention: Mr. Marshall Hunt, Divisional Manager of

Engineering and Environmental Quality Control
(412) 746-3400

f. Purpose of Dam: Renton Slurry Pond 3 impoundment wrz
constructed as a storage facility for fine coal refuse produced!
at the Renton Mine and Preparation Plant.

g. Design and Construction History: There was no
information concerning the design of this structure. The
embankment was reportedly constructed by Consolidation Coal
Company personnel using coarse coal refuse produced at the
preparation plant.

h. Normal Operating Procedure: Renton Pond 3 was
designed to operate as an uncontrolled structure. Under normal
operating conditions, fine coal refuse slurry is pumped from
the preparation plant and is discharged to the upstream end of
the impoundment. The pool level is maintained by the principal
spillway.

-2-



1.3 PERTINENT DATA

a. Drainage Area 0.06 sq. mi.

b. Discharge

Maximum Flood at Dam Facility Unknown
Principal Spillway Capacity

at Top of Embankment 6 cfs

c. Elevation (feet above MSL)

Design Top of Embankment Unknown
Current Top of Embankment (low point) 1243.0
Principal Spillway Inlet Invert* 1240.0"
Pool on Date of Inspection 1239.2
Principal Spillway Outlet Invert 1238.7
Downstream Toe of Embankment 1205.3

d. Reservoir Length

Maximum Pool 700 feet
Normal Pool 660 feet
Pool at Time of Inspection 650 feet

e. Reservoir Storage

Current Top of Embankment 224 acre-feet
Normal Pool 205 acre-feet

f. Reservoir Surface
Current Top of Embankment 6.0 acres

Normal Pool 5.5 acres

g. Embankment

Type Earth and Coarse Coal Refuse
Length 910 feet
Height 37.7 feet
Crest Width Varies from 10 to 20 feet
Slopes

Downstream 1.6H:1V to 2.3H:1V
Upstream 1.7H:lV

Impervious Core Unknown
Grout Curtain Unknown

*Datum for field measurements as per rfnnDER records and USGS
topographic mapping.

-3-



h. Prin(.ipal (and Emergency) Spillway (Regulating Outlet)

Tipe 18 inch Diameter Corrugated Metal PipeLocation Through Embankment.
Length 38 feet

i. Emergency Spillway

Type None

J. Outlet Works

Type None

(9,-



SECTION 2
ENGINEERING DATA

2.1 DESIGN

a. Desgn istor There is no information available
about the-_ .Igno OthTs structure.

b. Data Available: Data available for review included:

(1) The contents of PennDER files consisting of dam
location information and a National Dam Inventory form.

(2) Discussions with a company representative during
and after the field inspection on 6 May 1981.

2.2 CONSTRUCTION

a. Constructors: The dam was constructed by Consolidation
Coal Company personnel I. Construction dates are unknown.

b. Modification: There are no reported modifications to
the structure after is completion. However, the field inspec-
tion revealed the recent placement of an earthen dike at the
crest of the impounding embankment. The dike has raised the
crest elevation approximately five feet and has increased
the impoundment capacity.

2.3 OPERATION

a. Dam: The dam was designed to operate without a dam
tender and n operational data is available.

b. Principal (and Emergenc y) Spillway: The principal
(and emergency) spillway consists of an 18 inch diameter
corrugated metal pipe (CMP) embedded in the earthen dike. The
inlet is uncontrolled.

c. Outlet Works: No outlet works or pond drain was
observed at this facility.

2.41 EVALUATION

a. Aiailabililyl: Available information was obtained
from the Penyvania Department of Environmental Resources and
was supplemented by conversations with a representative of
Consolidation Coal Company, the Owner.

b. Adequacy: The available design information, supple-
mented by field Insp ections and engineering analyses presented
in succeeding sections, is adequate for the purpose of this
Phase I Inspection Report.



a. Validity: There appears to be no reason to question
the validit7yof t1e very limited available engineering informa-
tion.

-
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( SECTION 3
VISUAL INSPECTION

3.1 FINDINGS

a. General: The field inspection of Renton Slurry Pond 3
was performed on 6 May 1981 and 17 June 1981 and consisted of:

(1) Visual observations of the embankment crest and
slopes, groins and abutments;

(2) Visual observations of the principal. (and emer-
gency) spillway;

(3) Visual observations of the embankment's downstream
toe area, including drainage channels and surficial conditions;

(14) Transit stadia field measurements of relative
elevations along the embankment crest and across the embankment
slopes;

(5) Visual observations of the reservoir shoreline
and watershed;

(6) Visual observations of downstream conditions and
evaluation of downstream hazard potential.

The visual observations and measurements were made during
periods when the reservoir was about one foot below normal
operating level. The field measurements were made on 6 May
1981 and most of the visual observations were made on 17 June
1981.

The visual observations checklist, field sketch, field profile
and field section containing the observations and comments of
the field inspection team are contained in Appendix A. Specific
observations are illustrated on photographs in Appendix C.
Detailed findings of the field inspection are presented in the
following sections:

b. Embankment:

(1) Crest: The crest appeared to have been raised
recently by the addition of an earthen dike. The crest
was generally level with the low point occurring near the left
abutment. The width varied between 10 and 20 feet and only a
very few, small low spots were observed that could pond
water. The crest was entirely unvegetated and contained minor
drying cracks and a few minor tensional cracks near the junctions
with the upstream and downstream slopes.

-7-



(2) Upstream Slope: The upstream face of' the
embankment was generally uniform from crest to shoreline and
from abutment to abutment. The upstream slope was completely
barren and contained some minor erosion, particularly at the
waterline. Although the upstream slope was reasonably steep,
there were no indications of significant slope instability.
Minor tensional cracks were observed at the junction of the
upstream slo-pe and the crest.

(3) Downstream Slope: The downstream slope of the
embankment appeared to be in good condition. The upper portion
consists of the recently placed dike materials that. ranged from
barren to partially vegetated. Some minor erosion of these
materials was observed. This portion of the downstream slope
was relatively steep, but there were no indications of signi-
ficant slope instability such as bulges, scarps or deep cracks.
Minor tensional cracks were noted at a few locations at the
junction of the crest and slope.

The lower portion of the downstream slope was also generally
uniform from top to bottom and from abutment to abutment. This
portion of the embankment is covered with a dense growth of
vegetation, including grasses, weeds and crown vetch. Close
inspection was impossible due to the dense vegetal growth, but
there were no indications of slope movements or deformations.
No seeping water or erosional gullies were observed on this
portion of the downstream slope.

(4) Seepage: Two seepage zones were observed
immediately below the downstream toe of the embankment. The
larger of the two zones was located approximately 25 feet from
the embankment's toe on the left abutment. Several small
spring sources were observed, the largest of which was dis-
.charging less than 1/2 gallon per minute. Cattails and other
water related vegetation were growing within the limits of the
zone and discharge at the lower end of the seepage 3one was
estimated to be 1/2 to I gallon per minute. No fine soil
sediments or discolored flows were observed that would indicate
piping or movement of foundation soils.

The second seepage zone was somewhat smaller than the first but
was located immediately adjacent to the embankment's downstream
toe at approximately the embankment's deepest section. This
seepage zone was characterized more by soft soils than by
water related vegetation. No spring sources were identified
but surface flow from the area was estimated at 1/2 to 1 gallon
per minute.

(5) Embankment Groins: The embankment's left groin

could not be closely observed for seepage. Some soft soils

were noted in this area but they appeared to be the result



of poor surface drainage. Vegetation in the immediate area did
not indicate continuously wet conditions. No erosional gullies
were observcd anywhere along the left groin.

The embankment's right groin consists of a surface drainage
ditch that parallels the haul road that forms the right abut-
ment. The drainage ditch has been eroded into the coarse coal
refuse materials that comprise the general right abutment
area. Channel depthis ranged from 18 to 24 inches and the
bottom and side slopes were dry on the date of inspection.

C. Abutments:

(1) Left: The left abutment consists of a natural
hillside with mflto moderately steep slopes. The hillside is
generally vegetated with grasses, weeds, crown vetch and small
trees. There were no signs of erosion or slope instability
anywhere on the left abutment.

A seepage zone on the left abutment was previously described.

(2) Right: The right abutment consists of a massive
deposit of both-coarse and fine coal refuse materials. In
general, these materials are unvegetated and have suffered some
erosion due to surface runoff. However, there were no signs of
significant erosiona~l distress and there were no signs of slope
instability that might threaten the Pond 3 impounding embankment.

d. Principal (and Emergency) Spillway: The Pond 3
spillway consists of an 17 inch diameter corrugated metal pipe
embedded into the recently placed earthen dike atop the
older impounding embankment.

The pipe projects from both the upstream and downstream slopes
and on the date of inspection, was clear of debris that would
hinder spillway discharge.

Downstream, the pipe projects beyond the toe of the recently
placed earth fill materials and discharge from the pipe is
directed onto numerous boulders that have been placed on the
lower slope to protect against erosion.

Flows below the boulders will be onto the left abutment and
along the left groin of the embankment for a distance or approx-
imately 200 feet where flows would enter the surface drainage
ditch along the haul road below the toe of the embankment.

-9-



e. Reservoir:

(1) Slopes: The reservoir slopes immediately above
the Pond 3 shoreline consist almost entirely of coarse coal
refuse materials that range from barren to partially vegetated.
The slopes have suffered some erosion due to surface runoff.

The reservoir shoreline to the west consists of a coarse
refuse dike behind which fine coal refuse has been impounded.
This area is known as Renton Slurry Pond 4i, and on the date of
inspection, appeared to be full and capable of impounding only
a limited amount of free water.

(2) Inlet Stream: There is no defined inlet stream
to Renton Slurry Pond 3.

(3) Watershed: The watershed of Pond 3 consists
primarily of Pond 4I, which is generally filled with fine coal
refuse materials. Some upland area drains to Pond 4.

On the date of inspection, the upper portion of Pond 4 had
been diked off and fine coal refuse slurry was being deposited
hydraulically into a small ponded area. The capacity of the
diked area appeared to be quite limited and overtopping would
result in a limited inflow to Pond 3.

(4I) Sedimentation: Pond 3 contains a significant
deposit of fine coal refuse that has been hydraulically placed
by pumping from the Renton Mine and Preparation Plant in the
valley below. The slurry is discharged to the upper end
of the pond from a four inch diameter plastic pipe.

Some sedimentation has occurred due to erosion of reservoir
slopes but this condition is not significant.

f. Downstream Conditions:

(1) Downstream Channel: Spillway flows and embank-
ment overtopping flows would be directed onto the haul road
that passes along the right side of the embankment. The haul
road proceeds downhill for approximately 2,000 feet to the
Renton Mine and Preparation Plant below. The plant lies on the
floodplain of Little Plum Creek.

(2) Floodgain Conditions: No inhabited dwellings
lie on the floodplain in the first 7,000 feet below Pond 3, but
the Renton Mine and Preparation Plant are occupied continuously

(2 by mine personnel.

-10-



3.2 EVALUATION

The following evaluations are based on the visual inspections
performed on 6 May 1981 and 17 June 1981:

a. Embankment: The condition of the Renton Slurry Pond
3 impounding embankment was fair. Deficiencies were observed
which included:

(1) An unvegetated crist, upstream slope and portions
of the downstream slope;

(2) Minor erosion of unvegetated portions of the
dam, including minor wave erosion at the shoreline;

(3) Minor tensional cracking at the junctions of the
crest and upstream and downstream slopes;

(4I) Erosion of coarse coal refuse materials along the
embankment's right groin.

(5) Relatively steep slopes on the recently placed
earthen dike portion of the impounding embankment.

b. Principal (and Emergency) Spillway: The spillway is
considered to be deficient because there is no defined or
erosionally stable discharge channel below the pipe outlet.
The pipe inlet has no debris control structure.

c. Seepage: The two seepage zones observed below the
embankment's downstream toe represent potential threats to the
impoundment even though, on the date of inspection, there were
no indications of adverse conditions.

d. Hazard Potential: Renton Slurry Pond 3 was assigned
a "high" hazard potential rating. This rating is based on the
observed height and impounding capacity of the pond and the
downstream floodplain conditions, which include a large mine
and coal preparation plant complex. Failure of the Pond 3
impounding embankment would result in significant disruption of
industrial activities and the loss of more than a few lives
could result.



SECTiON 4
OPERATIONAL FEATURES

4.1 PROCEDURE

The only operational feature of Renton Slurry Pond 3 is the
slurry inflow pipe. Fine coal refuse slurry is pumped from the
Renton Mine and Coal Preparation Plant into the impoundment.

The principal. (and emergency) spillway is an uncontrolled, 18
inch diameter CM? through the embankment near the left abutment.

No outlet works or pond drain was observed on the date of
inspection.

4.2 MAINTENANC'S OF DAM

The embankment and appurtenances are maintained by the
Consolidation Coal Company. Maintenance reportedly consists of
periodically repairing eroded and sloughed areas and making
miscellaneous repairs as necessary.

4.3 INSPECTION OF DAM

The Consolidation Coal Company is required by the State of
Pennsylvania to inspect the dam annually and make needed
repairs.

The Consolidation Coal Company is required by the Mining Safety
and Health Administration (MSHA) to inspect the dam at least
once every seven days and to make an annual report and certi-
fication of the dam.

14.4 WARNING PROCEDURE

There is no warning system and no formal emergency procedure
to alert or evacuate downstream inhabitants upon threat of a
dam failure.

4.5 EVALUATION

Pond 3 does not have an outlet works to draw down the pool
level in case of an emergency.

The maintenance program should be continued. However, there
are no written operation, maintenance or inspection procedures,
nor is there a warning system or formal emergency procedure for
this dam. These procedures should be developed in the form of
checklists and step by step instructions, and should be imple-
mented as necessary.

-12-



SSECTION 5
HYDROLOGY AND HYDRAULICS

5.1 EVALUATION OF FEATURES

a. Design Data: Renton Slurry Pond 3 has a watershed of
about 38 acres which is unvegetated and consists mostly
of coarse and fine coal refuse. The watershed is about 1,500
feet long and 1,500 feet wide and has a maximum elevation of
about 1,300 feet (MSL).

Pool level is maintained by the invert of the principal (and
emergency) spillway at about Elevation 1240.

There is no information available on the required spillway
capacity at the time of this facility's construction.

No hydrologic calculations were found relating reservoir/spillway
performance to the Probable Maximum Flood or fractions thereof.

b. Experience Data: Records are not kept of impoundment
level or rainfall amounts. There is no record or report of the
embankment ever being overtopped.

C. Visual Observations: On the date of the field
inspection, the pool elevation was about 3.8 feet below the
crest of the embankment.

No permanent outlet facilities were observed. The 18 inch
diameter CMP spillway conduit appeared to be functional.

d. Overtopping Potential: Overtopping potential was
investigated through the development of the Probable Maximum
Flood (PMF) for the watershed and the subsequent routing of the
PMF and fractions of the PMF through the reservoir. The Corps
of Engineers guidelines recommend one half to one times the
Probable Maximum Flood (PMF) for "small" size, "high" hazard
dams. Based on the height and potential for downstream damage
and loss of life, the Renton Slurry Pond 3 has a Spillway
Design Flood (SDF) of the PMF.

Hydrometeorological Report No. 33 indicates the adjusted 24
hour Probable Maximum Precipitation (PMP) for the subject site
is 19.2 inches. No calculations are available to indicate
whether or not the reservoir/spillway system is sized to
accofMLziate a flood corresponding to the runoff from 19.2 inches

of rainfall in 24 hours. Consequently, an evaluation of the
reservoir/spillway system was performed to determine whether or
not the dam's spillway capacity is adequate under current Corps( of Engineers guidelines.
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( ~The Corps of' Engineers, Baltimore District, has directed
that the HEC-1 Dam Safety Version computer program be utilized.
The program was prepared by the Hydrologic Engineering Center
(HEC), U.S. Army Corps of Engineers, Davis, California, July
1978. The major methodologies and key input data for this
program are discussed briefly in Appendix D.

The peak inflow to the Renton Slurry Pond 3 was determined
by HEC-1 to be 225 cfs for a full PMF.

An initial pool elevation of 12~40.0 was assumed prior to
commencement of the storm.

e. Spillway Adequacy: The capacity of the combined
reservoir and spillway system was determined to be 35 percent
of the PMF by HEC-1. According to Corps of Engineers' guide-
lines, Renton Slurry Pond 3's spillway is "inadequate".

The maximum dam overtopping depth for the 1/2 PMF was calculated
by HEC-1 to be 0.58 foot. In the event of the occurrence of
such a storm, overtopping would be limited to approximately 170
feet of the embankment crest near the left end of the dam.
Duration of this overtopping would be approximately 8.7 hours.
In the opinion of the evaluating engineer, this overtopping
would probably cause a failure of the embankment. This is
based on the computed flow depth and duration and observed soil
conditions.

However, the embankment failure would occur at a section where
the earthen dike height is approximately five feet or less.
Such a failure could be expected to result in a limited flood
discharge condition downstream since the hydraulic head causing
the flood wave (breach depth) would be relatively small.

Consequently, the Renton Slurry Pond 3 spillway is "inadequate,"
but not "seriously inadequate."

_14



SECTION 6
STRUCTURAL STABILITY

6.1 AVAILABLE INFORMATION

a. Design and Construction Data: No design documenta-
tion or calculations were available for review.

b. Operating Records: There are no written operating
records or procedures for this dam.

C. MiningActiity: The Upper Freeport Coal Seam lies
approximateily 64 etbelow the dam and impoundment and may
have been deep mined. The Pittsburgh Coal Seam outcrops in the
adjacent hillside and has been surface rained.

d. Visual Observations:

(1) Embankment: The field inspection disclosed no
visible evidence of a hi-gh ground water 'Level in the embankment.
Two swampy zones were observed below the toe of the embankment
that may be the result of foundation seepage. However, there
was no indication of internal erosion (piping) of soil or
refuse materials.

The embankment's slope ranged from moderate to steep. The up-
stream slope was measured to be 1.7H:1V and the downstream slope
varied from 1.6H;1V near the crest to 2.3H:lV near the toe.

There were no observed indications of significant slope insta-
bility such as scarps or bulges. Several small tension cracks
were observed near the crest in the recently placed earthen
dike materials.

(2) Principal S21llway: The principal spillway
was functional on the date of inspection.

Discharge from the spillway conduit is currently directed, in
an uncontrolled manner, onto the left abutment and groin. No
defined channel for this discharge was observed, which may lead
to an erosional problem at the embankment's toe in the future.

(3) Evidence of Mine Subsidence: None.

e. Performance: There are ný. reports of problems with
the performance of this embankment over its lifetime.

6.2 EVALUATION

a. DesignDocuments: No design documentation was
available for review.
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b. Embankment: Based on the results of visual obser-
vations of embankment slopes, materials and groundwater
conditions, the embankment is considered to be stable.

However, the seepage conditions described above should be
monitored as part of an overall surveillance prigram, as
recommended in Section 7.

c. Principal (and Emergency) Spillway: Based on visual
observations, the principal spillway appeared to be stable.

d. Seismic Stability: According to tbh Seismic Risk
Map of the United States, Renton Slurry Pondi 3 is located in
Zone 1 where damage due to earthquake would most likely be
minor.

A dam located in Seismic Zone 1 may be assumed to present
no hazard from an earthquake provided static stability conditions
are satisfactory and conventional safety margins exist.

However, no calculations were performed to verify this n ap-
tion.
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SECTION 7
ASSESSMENT AND RECOMME~NDATIONS

7.1 ASSESSMENT

a. Evaluation:

(1j Embankment: Renton Slurry Pond 3's impounding
embankment is considered to be in fair condition. This assess-
ment is based primarily on visual observations of the earthen
dike that revealed steep slopes and a lack of vegetation.
Also, some erosion of the embankment's right groin has occurred.

(2) Principal (and Emergency)_Spiliway: The spillway
is considered to be in poor condition. This assessment is
based on observations that revealed no effective (erosionally
stable) discharge channel and HEC-1 calculations that indicate
that the spillway capacity is "inadequate" according to current
Corps of Engineers' guidelines.

(3) Seepage Zones: Two seepage zones were observed
below the embankment's downstream toe that may, in the future,
pose a threat to the impoundment. On the date of the inspec-
tion, there were no indications of internal erosion (piping) of
foundation materials.

(14) Emergency Plans: The lack of a documented emer-
gency operation and warni i.g plan is considered to be a deficiency.

b. Adequacy of Information: The information available
on design, construction, operation and performance history in
combination with visual observations and hydrology and hydraulic
calculations was sufficient to evaluate the embankment and
appurtenant structures in accordance with the Phase I investiga-
tion guidelines.

c. Urgency: The recommendations presented in Section 7
should be implemented immediately.

d. Necessity for Additional Studies: See 7.2b below.

7.2 RECOMMENDATIONS

a. Embankment Improvements: The owner should immediately
develop and implement a plan for improving surface drainage and
providing erosion control for the Renton Slurry Pond 3 embank-
ment and groins.

b. Spillway Improvements: The owner should improve the
( reservoir/spillway system to accomodate and/or safely pass the

appropriate Spillway Design Flood. This work should be per-
formed under the direction of a knowledgeable Registered
Professional Engineer.
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The owner should also design and construct an improved channel
for spillway discharge flows to protect the left groin and
abutment from erosion.

A debris control structure should be installed on the inlet to
the principal spillway conduit. The structure should be
capable of retaining a considerable amount of debris while
still permitting the spillway to operate without a rise in pool
level.

C. Monitoring of Seepage Zones: The seepage zones
should be monitored at frequent intervals for changes in water
quality and quantity. If one does not now exist, the owner
should develop and implement a regularly scheduled monitoring
program with appropriate records to indicate possible long-term
changes in seepage conditions.

d. Emergency Operation and Warning Plan: The owner
should develop an Emergency Operation and Warning Plan in-
cluding:

(1) Guidelines for evaluating inflow during periods
of heavy precipitation or runoff.

(2;- Procedures for around the clock surveillance
during periods of heavy precipitation or runoff.

(3) Procedures for removal of standing water in the
reservoir under emergency conditions.

(4i) Procedures for notifying downstream residents
and public officials, in case evacuation of downstream areas is
necessary.

e. Mainte nance and Inspection Procedures: The owner
should develop written maintenance and inspection procedures in
the form of checklists and step-by-step instructions.



APPENDIX A

VISUAL INSPECTION CHECKLIST



o~( co z~OL

o- 4)40

wU d) ) bO r

f. L.r.ý
0 :3 1 9 4) 0 -

-HC 4-) 4)3 0)t bU

*4 ribO 0

El 4) 0) r.'

H- E-4 C) C)

0 r-0

H- 0 -r4

(D -H

*H 10 cd Cd C

= 4w H e0 0 0 0..

C/0 4.' L. toGo60)r

C' 0 0 r-

0) z 4.) bo -
0 c,)4 0 L4 0

= ( C)U H w (Uj HH

4)( Z) 4) 0 a)) 4)*C

C/cn :4 bl 4 L 4 L 4  V)0

HO W C a)( ..-' 0- (DC Q) "a

H~ ~ 0 - 0 4) 4.) N)( )c

142 >- 4. ) NY

00 0 4-
co) C) 0) (U

44x0 CH '-I 0
HD I r. - (UG0 CO --

(n2 z (U '- 00 4.). OD zN ON $4
HO0 0 OD m' C) m' 0N L-

z IC a ~ M - W) W- (( (U

0 Q) 4) m P.

(d
ý4 0 (4-4 a**C

HH W
4.) - * (

940)
o. 0~ )

a a 4))
CA~ 4)>

0 0

4.4) 0 co

0 0 r.

Z E-4 J 064

Al1

.7,7t



90 4)"-

4) *b 0 4.

0 05 4)
Go~5 A0 co 4) d 0C

.004d) 024 0410 .0 4)U k

4 4.)H0 4m) 4.0 W ):j
m c 0 He- Op .50 4
zU cc U 4) 0.O .)

.0 ,-4)5 .i-I G.o
CU4) Cýe- CU'0 L. 4 ) V r.-4 L)
0) (4) f. a.pw4) 0) I 4)~
0 c 4) 4 Cd4) 41

W b (d0) 4) 4) 0)C r. 4) 4)

z L)C CU4 0 W4 0
0) a) cd 0"!1) 4) 0 v)HG

d) c 4) 0)w- L , b d(
9.4 0 d co04) .0CU4 .i00U

40 to 4)3 ~ 0 a 4-)L .0 4.0 mL
a0 mý .,IU coG .0 .0 4. b 4-) 4

(d4) 0 .0 4 m025 "1 :3 r. r
S4C r. tv0rq' m 0 4)W 0(D4,=

.0 02 4. Cr.0 .)54) Dr .0 .0 0 a (
to H .r L4 9.4) 0 r- 4-)

4-)e. CO)) 0 0 4) 0 (d H
m4. 0U~ V4. V4) 4) r ( 04)4c

v4 D 4) 0.9 .010 - 00
E-4LL C)4)0C" 0 c .E40) 4-H 4.) >%, Q
z~ '0. d)545C c 4 54 0 (d m o -4
W m .- 40) 4)C 0 * 4. 4) 0 (U

*0 r_ 02434 0 (L 0 IL C4m)
(D 0 1 q A4) .0o0 a)v- 0 Cd 04) a

z- 5454. 4m) 0 0 - o .0. -H .0-aC
C90L 0) 0 4.C)4.) Q -0 4-) 4) 4) 1 4)O~

0 0 L 0 ýM 04) 0 4) r. r.~4 W
-H4)0 40) HCU)0)) W H44md4) 0 4) CU4-)C

1L4 m V 4) 4) > 04 0 4 04 .0
*d)0 0C4 U a ) 4))4 4) - CU 4-4)v

r-4 m ) 1 444 z. 10
0)0 .- d0 m4 cd 0 HC)Cd

H0 wo. m ) 0V 4) 4-) r- bVO.
0rC CU t) u. CU) CU4 S cd 4.)~0
*004 00 4 4 m .0 H. I 34cU = .44)
r.) CUO d c09 ) 0 f- 4)) ýt b5 CU
tvC L4 W)m $ d 0 m 4) 4)4 0r-C 0) = .0 54

CU EnOC 4m)0 4) 040 z E4 r- d(

CU54 4).-454 0 ~ ~ rZ E-U0 *-4Q4 0 .0H~~O~ CI4C '4))z. E-~H4C

W E-4 Cl)

O 0E-~
H tH

E-4 go) 0E-4
zo0

= 0 0

Ow E-1 0 0

E-- 4

L)A2



k C)4- C3 0)4
co 0O 4) 1) z2 (4- 0 4 ~0

(1) 0n 4) 0> 2 ~ 0 ) Q .Z) O ~Q ~ ~ ~ ~ ~ Va 0 V ) . 00 )b0 0 o . 4 ) 102L * a) .04
o 4.) r. C L -4aH tko 4)r.) 4.) 0 )L4- 1+ 4.E-4 r. 4 0)0" C:Ogc0 00 0O

W 0).H 4J 4') 0 0 4) t . 3 rxz *H .0 co q L,-4c o
o 0)0 40) 04

or (92 C 004)rsl 0 4-) 0) M2 4.)v. *.0
-w 0) b-o- 4-) 4)0D)4

0 0 0) 00 as -44.)9 (d co m 7).,1 C
"q r-q C) 4) 4J 90)0.09 MO 4)( ) .00 -'1o k ýt - b 4- 0) 0 C r

ca 0 C: 94 V ). a 4-)(9QU20) 40) 'tv
4. R bo9 0. LV A492 0 4. 924)-HM: 3

0~ 0) C) W > m 4)0 - 4 =1V44 t )
4. 092 0 b)0 o 4) 4)V 924) 1 0)
C:4. 1 9) :94 r. -A4.)0)0 0t0 Z -w 10 0 L 0cr 0 9 0 c E-4 9

0)0)o 0L 0 L 9t2

0 s9 C; H2. -) 0 0094 ) 4) H .o
0H L ~ .ý49ao >0. )) . l4 0 4.HP. cct- 111 9: ~4)9 a elE-4 09 W

Q)9 (d v90) a) .) : 4 o -4)92 *r L.

.0992. 1-e0 > (d 0co 4) 0 0)90 L4 Q) 0 0Q
Z p, 0.9 bo L) 0) 40LGV.H 04 .60)d0 04C 44
0 - Lo 4 H Q 00) " .) .,q 4 0H 9292d 4-) W) ) 41 >1 . 39L C2.WH 4-), 4-F-4 4.) () - 9) co 9 0 r-4 0) q) ) 94 0 0 r.4 4J'. 0 Z.'4 C 0. 0 ) .0 wo z H 0m0 tOC V 0 )924.3 ..P0tm 00 0)o L 0 0 z (d ) 0.0~o 00z 0 -4 tlz No20)) 0 In L0 "10 A0C. In4 Hj4)ý bI 0 (
WO ý4ýt 4) Ci sz 0)C r-1 c4-) 4) 4) coL4 oq434) 0)0 0 00 ai 0 0 il4 - 3 4 0) .9- d- )- ýo z E-4 tk 0 o 8 dý E-1 0 a 0.S..v J) t

CE E- C/)

E-4 Op C
40 = E-4 z
z

SVHE-4 0 4 z
w04z: M W N4E-40

Z ccDa 021

to 0 0 -

A3



0. V CIO 4 U 0
0 4) c . 4.~V ) L4 (d >

0c 4)~U~ 0).* 0 0 4

(U r.0 V.02> 0 m 0E-4 as 4-4 0o202
C/)2 4 0)L400a 0)0 0 0 4)

o -4 4) 4-4 >.60 10 . 901 * 0 OC4
H : 0 L4)L. (4 4.) 1)0 .V 02r4-
E c C Q0 ) 0. o -) z 4) 0U4. 0

* ~ r- 0.)0 0)- a)0
4) 0)m 4.2 2...1 .- x (L -40 :5M (-4C

0)f40)4 ) . d4.) al 0 r. ;
e 00NH0) a H0 c o 0

o) bo 02C)4 03 Cd $1-)
0o - bO2cS.C 0 0.2-4) ' 00 4

M- 0UU4) 4.).4 0 HQ. a4.) -H 4) ) 0
t. -H o r-4 DE .(d 04.) 4.) to

0o ý .00.H ) 4) a (d () co n +. mcU C.

V/ ) 0 d) Hf-I0 0)(U 4) c .. f ri a*
r- L.0 0) *.- .4MO 04 -44.0A. ( 00

0L. v 020 9 L M2O M()~ 4-)0.0
4) Q) r-q 0 4) 04) 0 4)0
r ))2.* D - C- 04.) >w0)0. 0 at) 100

5..)() o-H c 4-)0 N 4a) 0(d 4)0 0z4
>0)0 (d ( C04 ) C EUa) c. > 0r
94 . c A)0V.)CU4.1 . ~ 4.) (1 0d)

W .0 4)0 *0 L) c 4.4. q a)4.) o

oo .. ).c0..i) (1..4 0)0 cd 4) r.C G d
0 0) a) 9.4 (U) 4a'- 0 bo d O r-

z d d) bd O 0 10) L0) 4) 0)0t)
0 4 LCUO0.4.)0 44002 (0 4aN 00

2) 0) H 0 *rLC(d40 d -- 4.H( 0
SI) bo S)S.~4,- a) L0( 4 -4)

E- c 10 r. (L) o 0 c4 0 s: 4)c0 2 4 ) C)j0
z r-44.-4 Q ri 0 . -4(d0 r

0 -140 4.'. rS. 0 0)(U 5.o o )5oElL m
v)4 NW C .04) .s.. )r. a0. 0) d4) 020() 0 0) 02 (U)

C4) C) >1 4-4 14. ) C v 0 (Uda 3c X0 .0.00
0 00 ) r.V4a) a~0 j) r.C 02)0

-4 4) W -.H C6 02 z 0)) t ) 0o 0)5
(L) 4 0- C)).(LJ0)04 . 0 )L0) L,4)) 0)C.C

(d ~ - 40 c ( gci ()0),..-4 c L. ~ 0 0 ol

vI 4. D bScIt 4) 0)4 o(

o ..o t 0 C)O ) )L
ul 0 0 4)L m04 )9 L 4)() a C ( 44

0 E--4 04.) 0. L - 444 4ý

H C4

H ~2 0

~ CC)
M)) H-

C6- 0-
.- C

A44



cU (d o ) 001 IL4 ) -II
w..4 L a L. 3: -H4. 14 0. G aI -
aE 0 :90 v 0 0,c o0 -

0. 03ýc 34. 1 0 Cd AO N 0V4 m cQ.o
04.0 0 4 -~0 0 r-4 Lo )A c 0 41 -4U)o0U3

4) Go. 0 ) 40 .~UC
Z 0U).- .0 . 0 0 0.0 U)0c

C-4(dM. 0 000 4 U ) -c .. 10 "-4 r . r 4 LHL0..00 UL4CU .0 "-4 c
> ar.4)4 0 0 0430 0 co 0 b

co 4-4 %Ar4c 0 t 540 U0. 00CU L4 bOCd -4 .-HC " *
.0 .Oq a 0 >% co04.3 U)-44.4 a0 c0 00a

Lt 0 .. 0.4-1 Go)Hq0 ca o 0 .-H "q L. U 0
(d .0 41O" 04 ... 0 0d4 2 .. )U 0L fU4
CU04) 0.c C 4 aU (. ~0aC 2 .t0i

M D4J10 0Q.-C OH a00.)0 0 ow
0 to44O oa L0 0CU -. 4U CL> 0 00F5(d 4 W ".H r. 0H 0 ri ) 0- 41U L4 O

HU) 440.0 A)O 0 .ýC 0 -4. " -4 0 co 4 .199 0 0 -U 41U -H0 rq t. 00U)MU1).0 O0 0S0U = .mvgc 0 CCU.L4HECU 4Ca- j
2o 00 cts0.4) J O b -34 0 0 0 4-44j F

c 00.0r. S. 004.t) CC L "o c01 t -z 9 0 0.0 L40 ) 0 400~r 09C0 . c4(" L0 (a

0 0.) 0. CL 0n RC 0 0 0 go0 >) IcoLO .0 r0
$Z .,4) 4) 0.0 0. *L m(AL 0020 >

0 a H ) .C "d H .- W 00 mC U C0
aoe4)C0r- 0 b - 0 V) C. 00 400 9 0

z rw (G 0 - 0 -H 0 -H0 0 4. 0tb oL 4
C 0 cc -X C oLO)S-.. 4)0r44 - 4.~)H goco s 3 o

2 D 0 CiV L0 4) 4 (0..0 0 0 caO0 ýob.0
449 4 v : L4 r 00.) 0 0 vc 0 04.3 tvr . 3v0 0 L E0 ) -H C.0 r

.0~ 4J "0 .0WC 0 Cr.- az~ 0 :r40
049 c4) .0 0 r.0 4 0d OH >* ( Va 94 4) %4 30 1 0 0 r0 . HO.COOO( 0 V4 := .0 4)V

S0C.0 V0 0 0.Cm L 0.OH04 -.C0HHCUC4 l .0 0

H U 0M4 - k :M'n 140 ) 344)- d0

0-4

440

A5



(1-4 0 :1H
0 H 0 .0

4J 0 IV 4)4 000L b
0 0 0 - I,(

0 00 O0 0.0

9U >4) 0L
0 4) - Cý L. S..

0 0) 43 c 4) 4) H D2o 0
H r. Cd 00 02: coQ C1.-4
E-4 4.) W.o = 0 Vo0a0 0 v

Z - k 0 c S..- .1(
L, fL..r 0 Cd0 0 c0

z 0 L CU. 0H 4 , Cd 0 L4
004) L.. 0D V

03@ 0 ) 0 0 O L,
, t4 O Go 4)CUrI

O- .) 000 41 4.3>w0 -4O
~ 0 4)(U0 r- O L.

MO (D OH-4 Q 04) 4. r4 4
rm C V *n0O H .0
m 10 V 0 04) H4) 4

o 0 -r o' 0 ,9
*a -4CU 0 a-H~ 4)5.

C2 S.41 low 4)J 0)
r. AU 0)4 0 -H -41

4) 0 0)00 .0 dOcd .i
44r- H. ~ 0 4.) :HH W4r4 0

m 0 *-P40 V0 0, 0

1= c2 Co 00 0 0bo

4) 4) 0 C$e. 04

cU .~0 a "-I0 H 4.)

u r- H 00 " 20 MO .d r4 C

@2 04 0 0 0U(U0 .
4-) LV LU L. 0H v .I

0r C62 04.) r. d
=I .) 4. 05 000 @2 w. C4)

20 C/d 0 ,) 0 W 0 01
c m) 1U04 0-4 c 04.) 4a

H 4) H4) go - In ~ 40) U0
E-4q OH- HV HO 4) 0C\ 4.

co 0 tW0 0.) W)C &0U CcU~
H 3: VO .,1 C .) HV4 000 6 El 0 .

H 0 r-4 4.. :j @4 0 O 00104)430 0
E-C# 00 004Col 0 r4 5 4- 02' o jC&4 )4
04 H- -r .0 c 4.3 4-.CU HOC4r 0 o fý

z C/ W4r E0.E 24) %-4)H 0H2 2 . 4)4

0

2

o -- 4
H3 Cx)

f 04

E4 E--
14 C) w

Wi ..3 z E-4

A6



tz

E-4z
22
0

W. z >, >, >,

zz

Cl)

, z z

0

2z

00
H )

5-04

V 7777 7-"

0 0 0 0

a) a)•- a): 0)

" •, • I-/
0 0• 0 0

o 2 2 2



00
0 04) CL Ob

c) 4.) 0 ) 4) 0 -H 0 .X -
z 0 c V 41) = 04. 0 a -H v .

4) 4-44) "_4 4) 4)~ r. a -4 > 1 A 4)V4) 0

US.00 Cd( i 0 r-4 t£ 0 0 = 0 r 040)
.C 4-) 4) 4) L.0a q0 4 A
c- re-I Z. 0X4)-4C *.o 4)

0 0 c 0 .- 4i 44# 4. t 0 0)4-4
a.0 Cdt -H L -4 9 4) 0 0d 1 Cb4.) >b, >-f ) 4)

~04) V) c C.) 44 4) M bo4) 34) 04) 0
3. 03 4) r. m0 V,-4 D tv

C00( 4) 4) bo0 4) > aO) 04 0 0 0 0

4-4 0 4J * -O C s 0) =O 90 r-4 > Q-Hf
0 0 )04-4 -H 0H 4 C<L)-40 - 0U4

4)0o ri. 0 0- 40 V)(S-4 0Cf-r. .Cr4 0 H
~~~004) 0L. 64z - -I"1 0 b

4) L,. r- 4 0 f4CO4)0 0 T-4 = c 9
r-4 r-4 4) .)'r-4 cO 0 La 4) 4)4.) V4.)

w-H V-4..4) 06 cd 0CH 4).-44.4c 41 ) 0
L~00 L, CdaO . CG 0)0 04) G * . *
o) to -H dCO 0OV 4-. * . .41) c4) "4r4cCO v0 4)

"- "L,4) 0.4) 0 (d -H0 L 8(d abo 41 ~
4) L W:30 Ma (d :5 4) goa) 40 004-4 4) 04CC .~

4 L L 3 L L 4 ~ L ZQ60 0 L d -A4)
.0 0 4-ý 0 CO4) 4.) ca 0..i-

4.)4) 00) c V-4 a 0) 0 L4 4.3 .4) --
V 0) L.4.) W (a 0 C U) 0 0 i)10 0
c -4 c 0 0 e-I .) l -.60L.4) I 0 0C O 4) v .) (
~0 c ) wo 4.-4 c 4a r4) 0 4.-) 4 a4 A04)CO V Lr-I0
LO 001 ) -I r.-( 04fr.-4 d4) 0 >4)'4)

~04V0) *#4CI4 O c 3c 4 H 0) .0 cd
O0 C0 bO 1- 44 4) w 4. 4- P)&~-4 44- .bD

m 0)P-4 00 "- : r. 4. 0 .0 v-44) d00)V4 -4 0 v0 C
0 C 93 "~4 r-4 rd )00 ricCC ,-4 d)0. C.rz ) %"4
a 0.0 go0 go .'-4 =I -H441V0 00 --t 0 6 V
0 4) 0 dV~ 0) to ) LL 0 "A- m 0 r0
9)4) 4)0)L. "_ 4 4 L. 4).3 C &4)4 0 LV d4. . -

r24) = 0 c 0d cW-ri1 0 *r~bO L 44 Z
91 -4 > -H c a ~CO 94 v 0114Z 0000 9

*-H 0 ~L c04) 4) 0 0 .vH 4) 00to0 04.)0. Cd .t-H
0 04) )4-)W L .- r4i-P4 0 X: () -H4) 0.Cl

L~e40 4- ) 0 (d" , LzLOH -
04)4r-4 VL 0 0)V 4- 4) 4) f4.0 4) r.CdbO U * VV
0) > cd 4 ( CO r.bo 0) 4 4) O. 064 W4L H4) 0 =O0

04) 4 -HL v M..) (a0"1 4 lH 0X09 4 ( 0 boo
Cd4)4- " v41( V-1 r-4 4 0 .0 c-0)'iz 0 4)

H

rz l

H )t

A8



0 X

O Cd

z z ) 4) (d4
(d L4.b0. CL
= Ea 94 m 04

EH -H wc

0-0 H 0

04. - 9.. C L ).-c

1*40 a4 1 4j .
co 4-)0 0(a-H )

C'))

W '-f 0 z 0 r
H-4..) (a -0.041 ~ . ~ cd

z ~~L bo c-rI

E4C3 ) 0)
4 ).Q- OH b

o bo 0G
0 

H)

CI CUw 0 0

E-4 Z 'Owl~ 00 OOco) 0 H 44O5z H H-q O) (4J) "40
E --4 CU = >1 0)

0 b04-) a,

~ 0-4a41
C/3 HCL CU L .. d:
gq 0 OO-4H 0r4 0-

zz

00

COH

rZ)-4

z 2H

A9



(I

SPILLWAY/ ME •
DC V CONDUIT

~~~ON 4

••. D / ab/i /_•__

F CR FINE COAL REFUSE •.r.Z•• SEEPAGE ZONE

BAA RREND-IT TENSIO N-A C

"-SLONPE 4 ESIONA PPM EL

OR: JF ... CK: j ACKENHEIL & ASSocIATES "CONSULTING

""13J'IoWo SYOtEMS. INC. ENGINEERS I
DWG. NO. 801000 oo SANKSVI.LL N./POTTSBUNGH, P'A. 15216 , . = . ........ ____

AR A-, C-CR -p 71-1



-J

0

I0 Z
Ii.

C0I

UJ
_j C

0)

SIU.

CC

0.
AllI



'iAU

(I c

CL Cc

o C

00 0~.

Pd ~. 9K
t~'= o

J (

z

~ bo

0

0000

IA 2



APPENDIX B

ENGINEERING DATA CHECKLIST

4i



ac
04-
m

Cd
020

c004) 0.4-)'
4-304

0) L (U

CY v

02 4-3 4

00 (U> -
4)e 0 00

w2 J12 ri

G)C 000mz z 4.) ) .1 z
4) 4) C ~ ~ >) 4) 4) 4 ) ) 4
H r-4 .002 H- H H H

.0 ~Q 0 co. 0 0 .

V- H N.H 04-4 0 H H -o~ >U :U 0~-C (U (U U (

0.4 0 0 0~2 0(U0 0 0 0 0 0

""I~C Z

H/ 0W

002

H (U0 0Cir) 0. )

0 CI-4 020
4.) 0 4

tk 4.) -2H~ b
0 00 H Ld( . 2

Ha (U 004 (0 0 S. 0
_F4 >HH0 (4C2~ 0 0
,:1 4.) 4D H-I4) 0. 4) L

0. 0 04 ) = 4)

-H b 0
"H "-I r. Hq 02 4)

02 I c 0 0 )H 02 0W) 0 )0( 4) 0 1

Bi



(c

0
r-4 -4 r4 r- r-4ýo
Cd (d ( 4-b 0

0 0 0 o 4) 0 * 0
H d cd H o 0 H4 H4to

0 0 0

0 0 0 0 0 0 0 0 0 0

bo

0

HP 0(.
.10~

U) CU (d 0. C/l
o S4 o-40
0 -H. 0 c

CU4 4.. 0LU U
V d *4 ~ ) 0 U) 0)

CU H 0 -L, SL. 0

0 -H to) a)) 0 H 4
C- W 0 H-1 C' "- to 0

0 CU 0 co to 0 C) 0
H- 4.) HV "_ ýo 0 H 9

Wk 0 cI) CU 9.w 14 0 .0 4.
"4 S.4 a 0w0 4.3. S.. H- H
U) V0 *aC E3 W S.a c . r. MOV

0cU 0 tv 0 0 0 0 0 -H
~ ')0.4 CQ

B2



Li-

v H

~C'j

4-)
04.0

H) 0

-H .#- r4 0

H co H H L

C: 0

0) a a)'V t44 4-)

0 0 0o 0 00
W 0C. 2H 2 2v

U)o

4j 4).))
h) v C 4) (

0 d)4. r L 1 L
rq~U 4.) 4.' U) go "4 0 94 )

v0 00 0L 0 000" 4) (dU 0H 07 cH I~
0 C (V.' Ct G) L 0 0L;6C.) A) H4qlH 0 0C) 0

OU)~~ CUC,

C.)Q 4) 4. ~ .4 H L.~B3



APPENDIX C

PHOTOGRAPHS



"ýPOND 4
AREAa2

PHOTOS 6 and 12 LOCATIONS
ARE NOT SHOWN

DATE: J1ULY 1961 RENTON SLURRY POND 31
SCALEX: NONE NaTIONAL DAM INSPECTION PROGRAM

_________________I PHOTO KEY MAP
Oft: if CK: ACKEININ IL &ASSOCIATES CONSULTING

MoW. NO. Og.0uoe38ue wo ENGINEER$
______________00_ lOO ANKOVILLE $to 4"TrasmngN PA. 153 21



RENTON SLURRY POND 3

k Ir

1, 4

c I t s

~~0,1

ZII



RENTON SLURRY POND 3

C3



RENTON SLURRY POND 3

/ I

1 '4.



( PHOTOGRAPH DESCRIPTIONS

Photo 1 Principal (and Emergency Spillway Conduit through
leTt- portion of embankment.

Photo 2 Conduit Discharge End.

Photo 3 Surface Cracks on embankment crest.

Photo 4 Embankment Crest, right portion.

Photo 5 Embankment Crest, left portion, taken from Pond 4.

Photo 6 Downstream Sicpe, overview from adjacent refuse

Photo 7 Haul Road, along right embankment groin.

Photo 8 Seepage, from seepage zone on left abutment.

Photo 9 Pond 4 Embankment, behind Pond 3.

Photo 10 Pond 4 Embankment crest.

Photo 11 Pond 4, Active slurry impoundment diked portion being
used.-

Photo 12 Downstream Hazard, Renton Mine and Preparation
Plant.
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APPENDIX D
HYDROLOGY AND HYDRAULICS

ANALYSES

Methodology: The dam overtopping analysis was accomplished
using the systemized computer program HEC-1 (Dam Safety
Version, July-1978,) prepared by the Hydrologic Engineering
Center, U.S. Army Corps of Engineers, Davis, California. A
brief description of the methodology used in the analysis is
presented below.

1. Precipitation: The Probable Maximum Precipitation
(PMP) is derived and determined from regional charts prepared
from past rainfall records including "Hydrometeorological
Report No. 33" prepared by the U.S. Weather Bureau.

The index rainfall is reduced from 10% to 20% depending on
watershed size by utilization of what is termed the HOP Brook
adjustment factor. Distribution of the total rainfall is made
by the computer program using distribution methods developed by
the Corps.

2. Inflow Hydrograph: The hydrologic analysis used in
development of the overtopping potential is based on applying a
hypothetical stor'i to a unit hydrograph to obtain the inflow
hydrograph for reservoir routing.

The unit hydrograph is developed using the Snyder method. This
method requires calculation of several key parameters. The
following list gives these parameters, their definition and how
they were obtained for these analyses.

Parameter Definition Where Obtained

Ct Coefficient representing From Corps of
variations of watershed Engineers*

L Length of main stream From USGS
channel 7.5 minute

topographic map

Lca Length on main stream From USGS
to centroid of watershed 7.5 minute

topographic map

Cp Peaking coefficient From Corpi of
Engineers

A Watershed size From USGS
7.5 minute
topographic map

D1



S3. Routing: Reservoir routing is accomplished by using
Modified Pu s routing techniques where the flood hydrograph is
routed through reservoir storage. Hydraulic capacities of the
spillway and the crest of the dam are used as outlet controls
in the routing.

The hydraulic capacity of an outlet works can either be calcu-
lated and input or sufficient dimensions input and the program
will calculate an elevation-discharge relationship.

Storage in the pool area is defined by an area-elevation rela-
tionship from which the computer calculates storage. Surface
areas are either planimetered from available mapping or USGS
7.5 minute series topographic maps or taken from reasonably
accurate design data.

4. Dam Overtopping: Wsing given percentages of the
Probably Maximum Flood (PMF) , the computer program will
calculate the percentage of the PMF which can be controlled by
the reservoir and spillway without the dam overtopping.

5. Datum: The principal (and emergency) spillway invert
was arbitriaTI7 assessed to be Elevation 1240, based on a
review of USGS topography and MSHA field observations of the
impounding embankment.

Developed by the Corps of Engineers on a regional basis for
Pennsylvania.

( **Runoff estimated to occur as result occurrence of a PMP.
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~ HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Predominately coarse and fine

coal refuse deposits, unvegetated.

ELEVATION-TOP NORMAL POOL (STORAGE
CAPACITY): 1240.0 (205 acre-feet)

ELEVATION-TOP FLOOD CONTROL POOL (STORAGE
CAPACITY): 1243.0 (224 acre-feet)

ELEVATION-MAXIMUM DESIGN POOL: Unknown

ELEVATION-TOP DAM: Average L 1244.0, Minimum 1243.0

OVERFLOW SECTION (Embankment Crest)

a. Elevation 1243.0 to 1244.9
b. Type Broad crested weir
c. Length 10 to 20 feet
d. Width 910 feet

OUTLET (Principal Spillway)

a. Type 18 inch Diameter CMP
b. Location Through Embankment
C. Entrance Invert 1240.0
d. Gate/Control None

HYDROMETEOROLOGICAL GAGES

a. Type None
b. Location -N/A
c. Records None

MAXIMUM REPORTED NON-DAMAGING
DISCHARGE None reported

D3



HEC-1 DAM SAFETY VERSION
HYDROLOGY AND HYDRAULIC ANALYSIS

DATA BASE

NAME OF DAM: Renton Slurry Pond 3 NDI NO. PA 00838

Probable Maximum Precipitation (PMP) 24.0*

Drainage Area 0.06 sq. mi.

Reduction of PV.1 Rainfall for Data Fit 0.8 (24.0)
Reduce by 20%, Therefore PMP rainfall =19.2 inches

Adjustments of PMF for Drainage Area (Zone 7)
6 hrs. 102%

12 hrs. 120%
24 hrs. 130%
48 hrs. 140%

Snyder Unit Hydrograph Parameters
Zone 24**
C p 0.145
Ct 1.6
L 0.30 mile
Lea 0.13 mile
tp = Ct (L • Lca) 0 . 3  0.60 hours

Loss Rates
Initial Loss 1.0 inch
Constant Loss Rý'.e 0.05 inch/hour

Base Flow Generation Parameters
Flow at Start of Storm 1.5 cfs/sq.mi=0.09 cfs
Base Flow Cutoff 0.05 x Q peak
Recession Ratio 2.0

Principal (and Emergency) Spillway (Regulating Outlet)
Diameter 18 inches
Type CMP
Location Through Embankment
Inlet Invert 1240.0
3ate/Control None
Discharge Capacity 6 cfs

Hydrometerological Report 33

*Hydrological zone defined by Corps of Engineers, Baltimore
SDistrict, for determining Snyder's Coefficients (Cp and C,).
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FLOOD HYDROGRAPH PACKAGE (HEC-1)
,,AM SAFETY VERSION JULY 1978

LAST MODIFICATION 26 FEB 79

1 Al NATIONAL PROGRAM FOR THE INSPECTION OF NON FEDERAL DAMS
2 A2 HYDROLOGIC AND HYDRAULIC ANALYSIS OF RENTON REFUSE BANK POND 3
3 A3 PROBABLE MAXIMUM FLOOD PMF/UNIT HYDROGRAPH BY SNYDER'S METHOD
4 B 300 0 10 0 0 0 0 0 -4 0
5 B1 5
6 J 1 2 1
7 31 1. .5
8 K 0 1 1
9 Ki INFLOW HYDROGRAPH FOR RETON REFUSE BANK POND 3

10 H 1 - 1 .06 .06
11 p 24.0 102 120 130 140
12 T 1.0 .05
13 W 0.60 0.45
14 X -1.5 -0.05 2.0
15 K 1 2 1
16 K1 ROUTING AT RENTON REFUSE BANK POND 3
17 Y 1 1
18 Y1 1 -1240.0 -1
19 Y4 1240. 1240.8 1241.5 1247.3 1243.0 1246.
20 Y5 0 1.9 5.5 9.0 11.0 17.5
21 $A 0. 5.5 19.3
22 $El128.2 1240.0 1260.0
23 $$1240.0 0.001 3.09 1.5
24 $D12113.0 3.09 1.5 920.
25 $L 10. 85. 490. 800. 950. 1030.
26 $V 1243. 1243.5 1244. 1244.5 1245. 1245.5
27 K 99
28 A
29 A
30 A
31 A
32 A

PREVIEW OF SEQUENCE OF STREAM NETWORK CALCULATIONS

RUNOFF HYDROGRAPH AT 1
ROUTE HYDROGRAPH TO 2
DOF NETWORK

FLOOD HYDROGRAPH PACKAGE (HEC-1)
DAM SAFETY VERSION JULY 1978

LAST MODIFICATION 26 FEB 79

RUN DATE: 23JUN 81
RUN TIME: 12.40. 6

NATIONAL PROGRAM FOR THE INSPECTION OF NON FEDERAL DAMS
HYDROLOGIC AND HYDRAULIC ANALYSIS OF RENTON REFUSE BANK POND 3
PROBABLE MAXIMUM FLOOD PMF/UNIT HYDROGRAPH BY SNYDER'S METHOD

JOB SPECIFICATION
NQ NHR NMIN IDAY IHR I]MIN WETRC IPLT IPRT NSTAN

300 0 10 0 0 0 0 0 -4 0
JOPER NWT LROPT TRACE

5 0 0 0

MULTI-PLAN ANALYSES TO BE PERFOIRM
NPLAN: 1 NRTIO= 2 LRTIO= 1

RTIOS= 1.00 0.50

(.
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SUB-AREA RUNOFF CCMPUTATION

INFLOW HYDROGRAPH FOR RENTON REFUSE BANK POND 3

ISTAQ ICOMP IECON ITAPE JPLT JPRT INAME ISTAGE IAUTO
1 0 0 0 0 0 1 0 0

HYfDROGRAPH DATA
IHYDO IUHG TAREA SAP TRSDA TRSPC RATIO ISNOW ISAME LOCAL

1 1 0.06 0.0 0.06 0.0 0.0 0 1 0

PRECIP DATA
SPFE PHS R6 R12 R24 R48 R72 R96
0.0 24.00 102.00 120.00 130.00 140.00 0.0 0.0

TRSPC COMPUTED BY THE PROGRAM IS 0.800

LOSS DATA
LROPT STRKR DLTKR RTIOL ERAIN STRKS RTIOK STRTL CNSTL ALSMX RTlMP

0 0.0 0.0 1.00 0.0 0.0 1.00 1.00 0.05 0.0 0.0

UNIT HYDROGRAPH DATA
TPz 0.60 CP=0.45 NTA= 0

R•CESSION DATA
STRTQ= -1.50 QRCSN= -0.05 RTIOR= 2.00

UNIT HYDROGRAPH 34 END-OF-PERIOD ORDINATES, LAG= 0.61 HOURS, CP= 0.45 VOLc 1.00
4. 13. 24. 28. 26. 22. 18. 15. 13. 11.
9. 8. 7. 6. 5. 4. 3. 3. 2. 2.
2. 1. 1. 1. 1. 1. 1. 1. 0. 0.

0. 0. 0. 0.

0 •4D-0F-PERIOD FLOW
MO.DA HR.M PERIOD RAIN EXCS LOSS COMP Q MO.DA HR.MN PERIOD RAIN EXCS LOSS C04P Q

,SUM 26.88 24.46 2.42 5664.
683.)( 621.)( 61.)( 160.39)

HYDROGRAPH ROUTING

ROUTING AT RENWON REFUSE BANK POND 3

ISTAQ IOGMP IECON ITAPE JPLT JPRT AJ ISTAGE IAUTO
2 1 0 0 0 0 1 0 0

ROUTING DATA
Q0SS CLO AVG IRES ISAM IOPT PMP LSTR

"0.0 0.0 0.0 1 1 0 0 0

NSTPS NSTDL LAG ASIKK X TSK STORA ISPRAT

1 0 0 0.0 0.0 0.0 -1240. -1

STAGE 1240.00 1240.80 1241.50 1247.30 1243.00 1246.00

FLOW 0.0 1.90 5.50 9.00 11.00 17.50

SU 1FACE AREA& 0. 6. 19.

CAPACITY= 0. 205. 439.

ELEVATION= 1128. 1240. 1260.

CREL &WID OOQW EXPW ELEVL COQL CAREA EL
12140.0 0.0 3.1 1.5 0.0 0.0 0.0 0.0

DAM DATA
TOPE. ODQD EXWD DAMWID

1243.0 3.1 1.5 920.

CEST LENGTH 10. 85. 490. 800. 950. 1030.
AT OR BELOW

(ELEVATION 1243.0 1243.5 1244.0 1244.5 1245.0 1245.5

PEAK OUTFLOW IS 218. AT TIME 40.33 HOURS
PEAK OUTFLOW IS 67. AT TIM 41.50 HOURS

,,uh.u

.1 1t
..-.----..-...-



PEAK FLOW AND STORAGE (END OF PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC CO4PUTATIONS
FLOWS IN CUBIC FEET PER SECOND (CUBIC METERS PER SECOND)

AREA IN SQUARE MILES (SQUARE KILOMETERS)

RATIOS APPLI•) TO ILOW
OPERATION STATION AREA PLAN RATIO 1 RATIO 2

1.00 0.50

HYDRO•RAPH AT 1 0.06 1 225. 113.
0.16) ( 6.38)( 3.19)(

ROUTED TO 2 0.06 1 218. 67.
0.16) ( 6.16)( 1.88)(

"SJMMARY OF DAM SAFETY ANALYSIS

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1240.00 1240.00 1243.00
STORAGE 205. 205. 224.
OUTFLOW 0. 0. 6.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION* TIM OF TIL OFOF RESERVOIR DEPTH STORAGE OUTFLO OVER TOP MAX OUTFLOW FAILURE
PMF W.S.ELEV OVER DAM AC-FT FS HOURS HOURS HURS

1.00 12•43 .86 0.86 230. 218. 11.50 40.33 0.00.50 12•43 .58 0.58 228. 67. 8.67 41.so 0.0
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LIST OF PLATES

Plate I Regional Vicinity Map.
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k GEOLOGY

Geomorphology

Renton Slurry Pond 3 is located within the Pittsburgh
Plateau section of' the Appalachian Physiographic Province.
This area is characterized by gently folded sedimentary rocks
which have been deeply incised by streams to form steep sided
valleys. Pond 3 is located at the head of a small tributary
feeding Little Plum Creek. Relief between the rounded hilltops
adjacent to the site and valley bottom at Little Plum Creek is
about 400 feet. Hilltops in this area reach elevations 1300 to
1400 feet.

Structure

The axis of the Duquesne-Fairmont Syncline passes about
1.5 miles to the northwest of the site. This syncline
trends northeast to southwest and plunges to the southwest.
Rook strata at the site dip to the northwest at a rate less
than 11 degree. No faults have been documented in the vicinity
of the dam and no observations were made to indicate faulting
in the rocks outcropping around the site.

Stratigraphy

Rocks outcropping in the area of the dam belong to the
Casselman and Monongahela Formations which are of Pennsyl-
vanian age. These formations consist of cyclic sequences of
shale, sandstone, limestone, red beds and coal.

Mining Activity

The Pittsburgh Coal seam outcrops in the hillside adjacent
to the pond and has been affected by strip mining and possibly
deep mining. The Upper Freeport Coal, which lies about 640
feet beneath the site, may also have been affected by deep
mining in this area.
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